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&RPSOH[ DQG LQWHJUDWHG SUREOHPV VXFK DV JOREDOL]DWLRQ PLJUDWLRQ LQWHUFXOWXUDO HQYLURQPHQWDO SURWHFWLRQ
LQIRUPDWLRQH[SORVLRQSRYHUW\FRQIOLFWVHWFFODLPDWUDQVGLVFLSOLQDU\DSSURDFKWRHGXFDWLRQ(VWDEOLVKPHQWRI
WUDQVGLVFLSOLQDU\ FXOWXUH ZKLFK FRXOG KHOS HOLPLQDWH WHQVLRQV WKDW WKUHDWHQ OLIH RQ RXU SODQHW LV LPSRVVLEOH
ZLWKRXWDQHZW\SHRIHGXFDWLRQWKDWWDNHVLQWRDFFRXQWDOOGLPHQVLRQVRIWKHKXPDQEHLQJ&R]PD7>@
,Q HFRQRPLF FULVLV FRQWH[W LV LPSHUDWLYH WR WDFNOH WKH HFRQRP\ WKURXJK VXVWDLQDEOH JURZWK ZD\ ³$ WUXO\
NQRZOHGJHEDVHGVRFLHW\QHHGV LWVFLWL]HQV WREH LQYROYHG´VDLG(XURSHDQ6FLHQFHDQG5HVHDUFK&RPPLVVLRQHU
-DQH]3RWRþQLN³:HKDYHWRGRPRUHWRSUHSDUHRXU\RXQJSHRSOHIRUDIXWXUHWKDWZLOOUHTXLUHJRRGVFLHQWLILF
NQRZOHGJH DQG DQ XQGHUVWDQGLQJ RI WHFKQRORJ\´(XURSHDQ &RPPLVVLRQ >@ (8 OHDGHUV DFNQRZOHGJHG WKDW
IXWXUHFRPSHWLWLYHQHVVGHSHQGHGRQDUHQRYDWHGHGXFDWLRQSROLF\LQFOXGLQJVFLHQFHV7KHFRXQWULHVRI(XURSHDQ
8QLRQPXVWUHWKLQNKRZHGXFDWLRQDQGWUDLQLQJV\VWHPVFDQGHOLYHUWKHVNLOOVQHHGHGE\WKHODERXUPDUNHW
³$QGURXOOD 9DVVLOLRX &RPPLVVLRQHU IRU (GXFDWLRQ &XOWXUH0XOWLOLQJXDOLVP DQG <RXWK VDLG 5HWKLQNLQJ
HGXFDWLRQLVQRWMXVWRITXHVWLRQRIPRQH\ZKLOVWLWLVWUXHWKDWZHQHHGWRLQYHVWPRUHLQHGXFDWLRQDQGWUDLQLQJ
LWLVFOHDUWKDWHGXFDWLRQV\VWHPVDOVRQHHGWRPRGHUQL]HDQGEHPRUHIOH[LEOHLQKRZWKH\RSHUDWHWRUHVSRQGWR
WKH UHDO QHHGV RI WRGD\
V VRFLHW\ (XURSH ZLOO RQO\ UHVXPH VXVWDLQHG JURZWK E\ SURGXFLQJ KLJKO\ VNLOOHG DQG
YHUVDWLOHSHRSOHZKRFDQFRQWULEXWHWRLQQRYDWLRQDQGHQWUHSUHQHXUVKLS(IILFLHQWDQGZHOOWDUJHWHGLQYHVWPHQWLV
IXQGDPHQWDO WR WKLV EXW ZH ZLOO QRW DFKLHYH RXU REMHFWLYHV E\ UHGXFLQJ HGXFDWLRQ EXGJHWV´(XURSHDQ
&RPPLVVLRQ>@:LWKRXWSURGXFWLRQRIJRRGVVRFLHW\GRHVQ¶WKDYHGHYHORSPHQW&XUUHQWHFRQRP\LVQRWPDGH
RQ KDQGV LV UHTXLUHG WRS WHFKQRORJ\ WKDW ZLOO QRW EH ZLGHO\ XVHG XQOHVV ZH QRW KDYH ZHOO WUDLQHG ZRUNHUV
1DWXUDO6FLHQFHVSOD\DIXQGDPHQWDOUROH
2(&'UHVHDUFKLQGLFDWHDOWKRXJKWKHQXPEHURIXQLYHUVLW\JUDGXDWHVLQWKH(8LVLQFUHDVLQJWKHQXPEHURI
VWXGHQWV DW WHFKQLFDO XQLYHUVLWLHV LQ OLIH VFLHQFHV HDUWK VFLHQFHV RU SK\VLFV VFLHQFHV FKHPLVWU\ VFLHQFHV LV
GHFUHDVLQJ $FFRUGLQJ WR  (XUREDURPHWHU RQO\  RI SRSXODWLRQ LV VDWLVILHG ZLWK VFLHQFH NQRZOHGJH
OHDUQHGLQVFKRRODOWKRXJKEHOLHYHWKDWWKHVFLHQFHVDUHHVVHQWLDOIRUIXWXUHSURVSHULW\RIVRFLHW\














HYROXWLRQ RI VRFLHW\ VFLHQFH HQJLQHHULQJ DQG WHFKQRORJ\PXVW EH FRPSOHWHGZLWK LQWHUGLVFLSOLQDU\ GLVFLSOLQH
OLNH/LIH6FLHQFHVDQG(DUWK6FLHQFHV ,Q WKLVPDQQHUZH FDQDFKLHYHDQ LQWHU DQG WUDQVGLVFLSOLQDU\ OHDUQLQJ
FRPSOHWHWKHVFLHQFHNQRZOHGJHWKDWFDQEHXVHIXORXUHYHU\GD\OLIH
,QFOXGLQJ LQ 0DWKHPDWLFV DQG 1DWXUDO 6FLHQFHV FXUULFXOXP DQ LQWHUGLVFLSOLQDU\ ILHOG VSHFLILF RI VHFRQGDU\
OHYHOHGXFDWLRQLVIRXQGHGRQ
1HHGRIIXQFWLRQDOVFLHQWLILFOLWHUDF\RIIXWXUHFLWL]HQVLQWKHVHQVHRIIXQFWLRQDOXQGHUVWDQGLQJRIVFLHQWLILF
FRQFHSWV QHFHVVDU\ IRU DFWLYH SDUWLFLSDWLRQ LQ FLYLF OLIH HFRQRPLF OLIH DQG LQ FRPPXQLW\ SROLFLHV )XQFWLRQDO
VFLHQWLILF OLWHUDF\ PHDQV WKDW D SHUVRQ FDQ GHVFULEH H[SODLQ DQG SUHGLFW QDWXUDO SKHQRPHQD FDQ UHDG DQG
XQGHUVWDQGVFLHQWLILFDUWLFOHVLQQHZVSDSHUVDQGPDJD]LQHVDQGFDQHQJDJHLQFRQYHUVDWLRQVDERXWWKHYDOLGLW\RI
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FRQFOXVLRQV,QYROYHVWKHIDFWWKDWDSHUVRQFDQLGHQWLI\VFLHQWLILFLVVXHVXQGHUO\LQJQDWLRQDODQGORFDOGHFLVLRQV
KHFDQWKHUHIRUHWRH[SUHVVHVSRVLWLRQVGHQRWLQJVFLHQWLILFDQGWHFKQRORJLFDOLQIRUPDWLRQ$VFLHQWLILFDOO\OLWHUDWH
FLWL]HQ LV DEOH WR DVVHVV WKH TXDOLW\ RI VFLHQWLILF LQIRUPDWLRQ RQ WKH VRXUFHV DQG PHWKRGV WKDW JHQHUDWHG LW WR
SURSHUO\XVHWHFKQLFDOWHUPVDQGGHPRQVWUDWHVWKHDELOLW\WRDSSO\WKHFRQFHSWVDQGSURFHVVHVRIVFLHQFH
 7KH GLIILFXOW\ RI FUHDWLQJ RQO\ WKURXJK RUJDQL]HG VWXG\ PRQRGLVFLSOLQDU\ %LRORJ\ 3K\VLFV &KHPLVWU\
*HRJUDSK\DJOREDOLQWHJUDWLYHDERXWQDWXUDOSKHQRPHQD
 7KH QHHG IRU LQWHJUDWHG DSSURDFK RI NQRZOHGJH RI SK\VLFV FKHPLVWU\ ELRORJ\ JHRJUDSK\ LQ D QHZZD\
LQWHUDQGWUDQVGLVFLSOLQDU\
7KLV ILHOG RI VWXG\ LQWHQGV DV JHQHUDO JRDO WKH WUDLQLQJ RI IXWXUH FLWL]HQV IRU FUHDWLYH RSHUDWLQJ UHJDUGLQJ
SUREOHP VROYLQJ VNLOOV VFLHQWLILF NQRZOHGJH DQG DSSUHFLDWLRQ RI RWKHUV FRQWULEXWLRQ WR WKH GHYHORSPHQW RI
NQRZOHGJHDQGVRFLHW\
6SHFLILFFRPSHWHQFLHVDQGDVVRFLDWHGOHDUQLQJFRQWHQWVVKRXOGHQDEOHXQGHUVWDQGLQJWKHVFLHQWLILFNQRZOHGJH
WKH OLPLWV RI WKLV W\SH RI NQRZOHGJH LQ D JLYHQ FRQWH[W DQG GHYHORS WKRVH VNLOOV WR JHQHUDWH YDOLG VFLHQWLILF
NQRZOHGJH7KHV\OODEXVRIWKLVVXEMHFWZLOOLQWHQGWRFUHDWHIDYRXUDEOHFRQGLWLRQVIRUHDFKVWXGHQWWRIRUPDQG
GHYHORSLQGLYLGXDOVNLOOVDWDSDFHRZQWRWUDQVIHUNQRZOHGJHJDLQHGIURPDVWXG\DUHDWRDQRWKHU
,Q5RPDQLD IRU J\PQDVLXP OHYHO 99,9,,9,,, JUDGH  WKH GLVWULEXWLRQ RI ZHHNO\ KRXUV IRU WHDFKLQJ
OHDUQLQJ LQ FXUULFXOXP DUHD 0DWKHPDWLFV DQG 1DWXUDO 6FLHQFHV UHVSHFWLYH IRU HDFK GLVFLSOLQH VHSDUDWHO\ DUH




KRXUZHHN SHUFHQWDJH KRXUZHHN SHUFHQWDJH
0DWKHPDWLFVDQG1DWXUDO6FLHQFHV    
0DWKHPDWLFV    
3K\VLFV    
&KHPLVWU\    
%LRORJ\    
6FLHQFHV    
KRXUZHHN    





114   Carmen – Gabriela Bostan /  Procedia - Social and Behavioral Sciences  76 ( 2013 )  110 – 118 


























1XPEHU RI KRXUV DVVLJQHG IRU0DWKHPDWLFV UHSUHVHQWV DSSUR[LPDWHO\ RI WRWDO KRXUV SHUZHHN H[DFWO\
IRUKRXUVZHHNDQGIRUKRXUVZHHNWDEOHILJ















,QWURGXFLQJ DQ KRXU IRU /LIH 6FLHQFHV GLVFLSOLQH DQG DQ KRXU IRU (DUWK 6FLHQFH GLVFLSOLQH ZRXOG UHVXOW LQ
ORZHULQJWKHJDSEHWZHHQWKHQXPEHUVRIKRXUVDOORFDWHGKXPDQLWLHVVFLHQFHVFRPSDUDWLYHZLWKH[DFWVFLHQFHV,W
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0LQLP 0D[LP&XUULFXODUDUHD
KRXUZHHN SHUFHQWDJH KRXUZHHN SHUFHQWDJH
0DWKHPDWLFVDQG1DWXUDO6FLHQFHV    
0DWKHPDWLFV    
/LIH6FLHQFHV    
(DUWK6FLHQFHV    
3K\VLFV    
&KHPLVWU\    
%LRORJ\    
1DWXUDO6FLHQFHV    
KRXUZHHN    










x .QRZOHGJH ± WKDW PHDQV EDVLF SULQFLSOHV RI QDWXUH FRQFHSWV SULQFLSOHV DQG EDVLF VFLHQWLILF PHWKRGV
WHFKQRORJ\SURGXFWVDQGSURFHVVHVXQGHUVWDQGLQJ WKH LPSDFWRIVFLHQFHDQG WHFKQRORJ\ WKURXJK WKHZRUOG
XQGHUVWDQGLQJ DGYDQFHV OLPLWDWLRQV DQG ULVNV RI VFLHQWLILF WKHRULHV DSSOLFDWLRQV DQG WHFKQRORJ\ WKURXJKRXW
VRFLHW\UHODWHGGHFLVLRQVLVVXHVRIYDOXHVHWKLFVFXOWXUHHWF
x 6NLOOV  DELOLW\ WRXVH DQGPDQLSXODWH WRROV DQG WHFKQRORJLFDO HTXLSPHQW DQG VFLHQWLILF GDWD IRU DFKLHYLQJ D
JRDORUWRUHDFKDGHFLVLRQRULQIRUPHGFRQFOXVLRQUHFRJQLWLRQFKDUDFWHULVWLFVRIVFLHQWLILFLQTXLU\DELOLW\WR
FRPPXQLFDWHFRQFOXVLRQVDQGUHDVRQLQJWKDWOHGWRWKHVH
x $WWLWXGHVFULWLFDODSSUHFLDWLRQDQGFXULRVLW\ LQWHUHVW LQHWKLFDO LVVXHVDQGUHVSHFWIRUVDIHW\DQGVXVWDLQDEOH

























7KH GHYHORSPHQW RI VRFLHW\ LV GXH RI NQRZKRZ WHFKQLTXH DQG WHFKQRORJ\ WKHVH ZLOO FRXOG QRW GHYHORS
ZLWKRXW WKURXJK NQRZOHGJH RI QDWXUDO VFLHQFHV DQG GHIDXOW SK\VLFV EHFDXVH ZH DOO NQRZ WKDW DOO QDWXUDO DQG
ELRORJLFDOSURFHVVHVLVEDVHGE\SK\VLFFKHPLFDOSURFHVVHV,WPXVWWKHUHIRUHGHYHORSVFLHQWLILFNQRZOHGJHRIWKH
SRSXODWLRQ DQG WKLV FDQ EH DFKLHYHG E\ LQWURGXFLQJ QHZ GLVFLSOLQHV IURP VHFRQGDU\ VFKRROV ZKLFK KDYH D
FRUURERUDWLRQLQWHUGLVFLSOLQDU\NQRZOHGJHRIELRORJ\SK\VLFVFKHPLVWU\DVWURQRP\JHRJUDSK\DQGDGGUHVVLQJ















 $QG ODVW EXW QRW OHDVW ZH PXVW VWD\ KHDOWK\ DQG EH DEOH WR RYHUFRPH DQ\ GLVHDVH WKDQNV WR PHGLFDO
DGYDQFHV$OORIWKHVHFRXOGQRWWDNHSODFHZLWKRXWWKHNQRZOHGJHRISK\VLFVELRORJ\DQGFKHPLVWU\SV\FKRORJ\







DV ZHOO DV WR VFLHQWLILF UHVHDUFK IRU GHYHORSV WKH WHFKQLTXH DQG WHFKQRORJ\ 7KH JRDO RI WKLV SDSHU LV WR
GHPRQVWUDWHLPSRUWDQFHRI1DWXUDO6FLHQFHVJLYHQWR5RPDQLDQFXUULFXOXP7KHK\SRWKHVLVIURPZKLFK,VWDUWHG
LQ GHYHORSPHQW RI WKLV UHVHDUFK ZDV WR VWXG\ WKH IUDPHZRUN SODQ RI SUHXQLYHUVLW\ V\VWHP DQG SUHXQLYHUVLW\
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(XURSHDQ FRPSHWHQFHV DV QDWXUDO VFLHQFHV VNLOOV ,Q UHFHQW \HDUV PDQ\ VWXGLHV KDYH KLJKOLJKWHG DQ DODUPLQJ
GHFOLQH LQ \RXQJ SHRSOH¶V LQWHUHVW IRU NH\ VFLHQFH VWXGLHV 7KLV ILHOG RI VWXG\ LV LQWHQGHG DV JHQHUDO JRDO WKH
SXUSRVH WUDLQLQJ IXWXUH FLWL]HQV IRU UHJDUGLQJ WKH FUHDWLYH RSHUDWLQJ ZLWK SUREOHP VROYLQJ VNLOOV VFLHQWLILF
NQRZOHGJHDSSUHFLDWLRQRIRWKHUVFRQWULEXWLRQWRWKHGHYHORSPHQWRINQRZOHGJHDQGVRFLHW\WRR
5HIHUHQFHV
>@&RPPLVVLRQRIWKH(XURSHDQ&RPPXQLWLHV%UXVVHOV&RP)LQDO&RPPXQLFDWLRQIURPWKH&RPPLVVLRQ
72:$5'6$675$7(*,&9,6,212)/,)(6&,(1&(6$1'%,27(&+12/2*<FRQVXOWDWLRQGRFXPHQW
KWWSHFHXURSDHXDUFKLYHVELRWHFKQRORJ\GRFVGRFBHQSGI
>@&R]PD7>@8QLYHUVLWDWHDÄ$O,&X]D´±,DúL,ù(±,DúL&&'±,DúL3VLKRSHGDJRJLH(GÄ6SLUX+DUHW´
>@(XURSHDQ&RPPLVVLRQORRNVWRH[SHUWVWRVWLPXODWHVFLHQFHHGXFDWLRQ%UXVVHOV1RYHPEHU,3
KWWSHXURSDHXUDSLGSUHVVUHOHDVHB,3BHQKWP"ORFDOH HQ
>@(XURSHDQ&RPPLVVLRQV&20081,&$7,21)5207+(&200,66,21727+((8523($13$5/,$0(177+(&281&,/
7+((8523($1(&2120,&$1'62&,$/&200,77(($1'7+(&200,77((2)7+(5(*,216&RPPLVVLRQ:RUN
3URJUDPPH6WUDVERXUJ&20ILQDO9ROKWWSHFHXURSDHXDWZRUNSGIFZSBHQSGI
>@(XURSHDQ&RPPLVVLRQ(GXFDWLRQ	WUDLQLQJ&RPPLVVLRQSUHVHQWVQHZ5HWKLQNLQJ(GXFDWLRQVWUDWHJ\
KWWSHFHXURSDHXHGXFDWLRQQHZVBHQKWP
>@0LQLVWU\RI(GXFDWLRQDQG5HVHDUFK5RPDQLD25',1QUFXSULYLUHODDSOLFDUHD3ODQXOXLFDGUXGHvQYăĠăPkQWSHQWUX
FODVHOH,D9,,,DvQDQXOúFRODUKWWSDGPLQLVWUDUHVLWHHGXURLQGH[SKSDUWLFOHV

